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R A D I O L O G I C A L  S T A T U S  O F  THE GROUND WATER 

B E N E A T H  T H E  HANFORD P R O J E C T  

J U L Y  -DECEMBER,  1 9 6 8  

D.  H .  D e n h a m  

I N T R O D U C T I O N  

T h i s  r e p o r t  i s  p r e p a r e d  s e m i - a n n u a l l y  t o  p r o v i d e  an e v a l u a -  

t i o n  o f  t h e  s t a t u s  of  ground w a t e r  c o n t a m i n a t i o n  r e s u l t i n g  from 

d i s p o s a l  of  p l a n t  e f f l u e n t s .  The d a t a  p r e s e n t e d  i n  t h e  r e p o r t  

were c o l l e c t e d  d u r i n g  t h e  l a s t  s i x  months o f  1968;  t h e  p r e v i o u s  

r e p o r t  i n  t h i s  s e r i e s  was BNWL-984. (1) 

Of t h e  w e l l s  t h a t  have been  d r i l l e d  t o  ground w a t e r  on 

t h e  Hanford p r o j e c t ,  abou t  250 a r e  u s e d  f o r  t h e  r o u t i n e  s u r -  

v e i l l a n c e  of r a d i o n u c l i d e  movement th rough  t h e  sed imen t s  b o t h  

above and below t h e  r e g i o n a l  w a t e r  t a b l e .  Approximate ly  h a l f  

o f  t h e  s u r v e i l l a n c e  w e l l s  a r e  l o c a t e d  a t  d i s p o s a l  s i t e s  s i t u a t e d  

on t h e  i n t e r i o r  p l a t e a u  1 2  t o  15  m i l e s  u p - g r a d i e n t  from t h e  

n e a r e s t  domes t i c  w a t e r  s u p p l y .  Data  o b t a i n e d  from t h e s e  w e l l s  

a r e  used  t o  de te rmine  when a  d i s p o s a l  f a c i l i t y  i s  t o  be r e t i r e d .  

A l l  o t h e r  s u r v e i l l a n c e  w e l l s  a r e  sampled t o  d e t e r m i n e  t h e  

s t a t u s  of  con taminan t s  w i t h i n  t h e  g e n e r a l  ground w a t e r  f low n e t -  

work. The l o c a t i o n s  o f  w e l l s  r e f e r r e d  t o  i n  t h i s  r e p o r t  may be 

found by r e f e r r i n g  t o  t h e  l a t e s t  Hanford  Wells  document. (2)  

T r i t i u m  and lo6Ru-Rh a r e  used  t o  t r a c e  t h e  g round-wa te r  

f low p a t h s  away from t h e  ma jo r  chemica l  p r o c e s s i n g  d i s p o s a l  

s i t e s  because  t h e s e  n u c l i d e s  move a t  e s s e n t i a l l y  t h e  same r a t e  

a s  ground w a t e r  and can  be d e t e c t e d  i n  t h e  ground w a t e r  a t  con-  

c e n t r a t i o n s  which a r e  s m a l l  r e l a t i v e  t o  t h e i r  r e s p e c t i v e  

C o n c e n t r a t i o n  Guides (CG1s) .*  I n  a d d i t i o n ,  ground w a t e r  q u a l i t y  

measurements r e f l e c t  t h e  changes i n  w a t e r  q u a l i t y  t h a t  a r e  

* The t e r m  C o n c e n t r a t i o n  G u i d e s ,  a s  d e f i n e d  i n  t h e  l a t e s t  e d i -  
t i o n  o f  t h e  Append i x  t o  AEC Manual C h a p t e r  0 5 2 4 ,  r e p l a c e s  
t h e  t e r m i n o l o g y  "Maximum P e r m i s s i b l e  C o n c e n t r a t i o n  ( M P C )  
u s e d  i n  p r e v i o u s  r e p o r t s  i n  t h i s  s e r i e s .  



a t t r i b u t a b l e  t o  t he  concen t r a t i ons  of s a l t s  i n  t h e  was t e s .  A l l  

ground wa te r  samples were analyzed by t h e  Technical  Ana lys i s  

Sec t ion ,  Ba t t e l l e -Nor thwes t .  

SUMMARY 

An e v a l u a t i o n  of 3 lo6Ru and H concen t r a t i ons  measured i n  

t h e  ground wa te r  dur ing t he  l a s t  h a l f  of  1968 shows t h a t  t h e  

zones of d e t e c t a b l e  contaminat ion ex tend  i n  a  s o u t h e a s t e r l y  

d i r e c t i o n  from 2 0 0 - E  Area (F igures  1 and 2) as observed i n  t h e  

p a s t .  The few l o c a t i o n s  from which ground wate r  samples 

exceeded the  r e s p e c t i v e  C G 1 s  f o r  3 lo6Ru and H were a l l  w i t h i n  

e i t h e r  t he  200-E o r  200-W Areas o r  t h e i r  r e s p e c t i v e  fenced d i s -  

posa l  s i t e s .  No r a d i o a c t i v i t y  was d e t e c t e d  c o n s i s t e n t l y  dur ing  

t h i s  r e p o r t  p e r i o d  i n  any conf ined  ground wate r  a q u i f e r  more 

than 5  mi les  down-gradient  from t h e  200 Area d i s p o s a l  s i t e s .  

The h ighes t - ave rage  measured c o n c e n t r a t i o n  i n  unconf ined ground 

water  w i t h i n  o r  n e a r  t h e  100 Areas (Well 699-71-77) was l e s s  

than 10% of  t h e  C G  f o r  ' l ~ r  (2000 pCi/ml) .  (3) 

Some n i t r a t e  ion  (NO;) concen t r a t i ons  were above t h e  

P u b l i c  Hea l th  Serv ice  recommended d r ink ing  wate r  l i m i t  ( 4 )  of 

45 ppm (NO3-). 

The most p robable  ground-water  f low pa ths  as  o f  March 1968 

a r e  shown i n  Figure  3 .  This  f i g u r e  was produced by t h e  Water 

Resources Sys terns Sec t ion ,  B a t t e l l e  -Northwes t ,  u s ing  f i e l d -  

measured ground wate r  p o t e n t i a l s .  I n  g e n e r a l ,  ground wa te r  f low 

i s  from t h e  Chemical Sepa ra t i on  Areas t o  t he  Columbia R ive r .  



EVALUATION O F  G R O U N D  W A T E R  SURVEILLANCE D A T A  

Rad ionuc l ide  c o n c e n t r a t i o n s  i n  t h e  ground w a t e r  b e n e a t h  

Hanford  a r e  e v a l u a t e d  i n  te rms o f  t h e i r  r e s p e c t i v e  C o n c e n t r a t i o n  

Guides (CG's) .  I t  i s  r e c o g n i z e d  t h a t  t h e s e  C G ' s  a r e  o n l y  

i n t e n d e d  f o r  e v a l u a t i n g  r a d i o a c t i v i t y  i n  d r i n k i n g  w a t e r .  How- 

ever ,  t h e y  do p r o v i d e  a  r a p i d ,  mean ingfu l  method o f  e v a l u a t i n g  

t h e  p o t e n t i a l  r a d i o l o g i c a l  s i g n i f i c a n c e  o f  most w a t e r - b o r n e  

r a d i o n u c l i d e s .  The C G ' s  u sed  i n  t h i s  r e p o r t  a r e  t h o s e  which 

a p p l y  t o  i n d i v i d u a l s  o f  t h e  g e n e r a l  p u b l i c .  ( 3  

The ground w a t e r  c o n t a m i n a t i o n  p a t t e r n  b e n e a t h  Hanford  

c a n  be l o g i c a l l y  d i v i d e d  i n t o  t h r e e  zones ,  based  on t h e  k i n d s  

and  q u a n t i t i e s  of  w a s t e  d i s p o s e d  t o  ground a t  each  a r e a :  

200 Area  ( chemica l  p r o c e s s i n g  a r e a s )  and a s s o c i a t e d  

600 Area w e l l s  

100 Area ( p r o d u c t i o n  r e a c t o r  a r e a s )  and a s s o c i a t e d  

600 Area w e l l s  

300 Area ( f u e l  f a b r i c a t i o n  and l a b o r a t o r y  a r e a )  w e l l s ,  

Ground w a t e r  c o n c e n t r a t i o n  d a t a  f o r  t h e s e  t h r e e  zones a r e  

p r e s e n t e d  i n  t h i s  r e p o r t .  

200 A R E A  A N D  ASSOCIATED 600 A R E A  W E L L S  

Ground w a t e r  samples  c o l l e c t e d  from w e l l s  w i t h i n  and n e a r  

t h e  zone i n  which 200 Area  e f f l u e n t s  a r e  p r e s e n t  a r e  a n a l y z e d  

f o r  t o t a l  b e t a ,  t r i t i u m ,  and n i t r a t e  i o n .  The t o t a l  b e t a  

a c t i v i t y  i s  c a l c u l a t e d  a s  l o 6 ~ u - ~ h ,  s i n c e  r a d i o c h e m i c a l  

a n a l y s e s  have shown t h a t  t h e s e  r a d i o n u c l i d e s  a c c o u n t  f o r  most  

of  t h e  r a d i o a c t i v i t f i n  t h i s  ground w a t e r  zone.  . Ground w a t e r  

samples  from s e l e c t e d  d i s p o s a l  s i t e s  (Table  1 )  a r e  a n a l y z e d  

f o r  t o t a l  a l p h a ,  6 0 ~ o ,  ' O S ~ ,  and 1 3 7 ~ s ,  i n  a d d i t i o n  t o  t o t a l  
- 

b e t a ,  3~ and N O y  Observed c o n c e n t r a t i o n s  of  'Osr and 1 3 7 ~ s  

were below t h e i r  r e s p e c t i v e  d e t e c t i o n  l i m i t s  (0 .02 and  

0 . 2  pCi/ml)  d u r i n g  t h e  l a s t  h a l f  o f  1968.  

* R o t  i n c l u d i n g  3 ~ ,  whose Zow e n e r g y  b e t a  e m i s s i o n  d o e s  n o t  
c o n t r i b u t e  t o  t h e  t o t a l  b e t a  a c t i v i t y  m e a s u r e d .  



TABLE I .  A c t i v i t y  i n  t h e  Ground Water  a t  Major D i s p o s a l  S i t e s  
from We 22s Having t h e  H i g h e s t  A c t i v i t y  Leve Z 
a t  Each S i t e  

Average Conc, pCi /ml ,  
Well No. ( Ju ly-December ,  1968)  

C r i b  Waste (299-)  T o t a l  B T o t a l  a 6OCo 

A n a l y t i c a l  L i m i t  (a)  0 .16 0 . 0 1  

Purex  

216-A-8 Tank Farm C.ond. E25-7 
216-A-10 P r o c e s s  Cond, E24-2 
216-A-27 Lab. and  S t a c k s  E17-3 
216-A-30 Steam Cond. E16-2 
216-A-31 O r g a n i c  Waste E24-9 
216-A-36B S c r u b b e r  Waste E17-5 

B P l a n t  

216-B-12 P r o c e s s  Cond. E28-16 
216-B-50 Cond. from ITS#1 E33-23 
216-B-55 Steam Cond. E28-13 

Redox 

216-S-9 P r o c e s s  Cond. W22-26 17,000 - < 2 . 1  
216-S-20 Lab. Wastes W22-20 0.42 - <0 .05  
216-S-21 Tank Farm Cond. W23-4 0 .17  0.09 N A 

T P l a n t  

216-T-19 E v a p o r a t o r  Cond. W15-4 2 .9  N A N A 
216-T-35 300 Area  Waste Wl l -17  20. - 0.12 
216-T-36 Decon. F a c i l i t y  W10-2 0 .52  0 . 0 7  <0 .05  

U P l a n t  

216-U-12 P r o c e s s  Cond. W22-22 1 0 .  - NA 

Z P l a n t  

216-Z -1Ac Recovery P r o c e s s  
Waste W18-7 N A - N A 

216-2-7  300 Area  Waste 
( r e t .  ) W15 - 7 290. - 33.  

216-2-12  P r o .  and Lab .  
Waste W18-5 N A - N A 

NA - Not a n a l y z e d .  

a .  A ( - )  i n d i c a t e s  t h a t  t h e  c o n c e n t r a t i o n  was l e s s  t h a n  t h e  
a n a l y t i c a l  l i m i t .  No a n a l y t i c a l  l i m i t  i s  l i s t e d  f o r  GOco 
b e c a u s e  ( a l t h o u g h  s u c h  a  l i m i t  can  be  e s t a b l i s h e d )  it would  
f l u c t u a t e  o v e r  a  w ide  range  w i t h  t h e  background  c o u n t  r a t e .  



Ruthenium-106 C o n c e n t r a t i o n s  (unconf ined  a q u i f e r )  

Ruthenium-106 c o n c e n t r a t i o n s  a r e  shown i n  F i g u r e  1 f o r  

zones of  2 t o  l o % ,  10 t o  l o o % ,  and > l o o %  of  t h e  C G  (10 pCi/  

ml) . (3) The o u t e r  boundary of  e a c h  zone i s  t h e  down-grad ien t  

edge and r e p r e s e n t s  2 % ,  1 0 %  and 100% C G ,  r e s p e c t i v e l y .  The 

l o w e s t  l e v e l  shown (2% CG) c o r r e s p o n d s  t o  a  t o t a l  b e t a  concen-  

t r a t i o n  o f  0 .2  pCi /ml .  Data f o r  i n d i v i d u a l  w e l l s  appea r  i n  

T a b l e  2 .  Al though i n  p r e v i o u s  r e p o r t s  t o t a l  b e t a  c o n c e n t r a -  

t i o n s  between 0.08 and 0 .16  pCi/ml were r e p o r t e d  a s  p o s i t i v e  

v a l u e s ,  t h e s e  a r e  no  l o n g e r  c o n s i d e r e d  s t a t i s t i c a l l y  s i g n i f i c a n t  

f o r  s i n g l e  samples .  T h e r e f o r e ,  o n l y  t h o s e  t o t a l  b e t a  c o n c e n t r a -  

t i o n s  exceed ing  t h e  a n a l y t i c a l  l i m i t  o f  0.16 pCi/ml a r e  t a b u -  

l a t e d  i n  t h i s  r e p o r t  (Tab les  1, 2 ,  and 5 ) .  

A comparison of c o n t a m i n a t i o n  c o n t o u r s  f o r  t h e  s ix -month  

p e r i o d s  end ing  June  and December, 1968,  i n d i c a t e s  t h a t  t h e  i n n e r  

and o u t e r  c o n t o u r s  (100% and 2 %  o f  t h e  C G ,  r e s p e c t i v e l y )  have 

n o t  changed s i g n i f i c a n t l y  o v e r  t h e  p a s t  y e a r .  The middle  con-  

t o u r  (10% CG) h a s  s h i f t e d  nor thward  and no l o n g e r  i n c l u d e s  

Well  699-15-26.  

The c o n c e n t r a t i o n  zone b o u n d a r i e s  shown i n  F igures  1 and 2 

s h o u l d  n o t  be i n t e r p r e t e d  a s  i n d i c a t i n g  t h a t  no r a d i o a c t i v i t y  i s  

p r e s e n t  i n  t h e  ground w a t e r  beyond t h e s e  o u t e r  b o u n d a r i e s .  I t  

i s  p r o b a b l e  t h a t  some r a d i o n u c l i d e s  do i n  f a c t  r e a c h  t h e  r i v e r ,  

b u t  because  o f  d i l u t i o n  and  decay ,  t h e  c o n c e n t r a t i o n s  a r e  t o o  

low t o  be measured i n  t h e  ground w a t e r  o r  i n  t h e  r i v e r .  

T r i t i u m  C o n c e n t r a t i o n s  (unconf ined  a q u i f e r )  

T r i t i u m  c o n c e n t r a t i o n s  a r e  shown i n  F i g u r e  2 f o r  zones 

from t h e  a n a l y t i c a l  l i m i t  ( ~ 0 . 1 % )  t o  l o % ,  10 t o  5 0 % ,  50 t o  100% 

and > l o o %  o f  t h e  CG (3000 pCi /ml ) .  ( 4 )  The o u t e r  boundary o f  

each  zone i s  t h e  down-grad ien t  edge  and r e p r e s e n t s  ~ 0 . 1 % ,  l o % ,  

5 0 % ,  and 100% C G ,  r e s p e c t i v e l y .  



TABLE 2 .  T o t a l  Be ta  A c t i v i t y  i n  U n c o n f i n e d  Ground Wa te r  
( 200  Area and A s s o c i a t e d  600 Area W e l l s )  

U n i t s  o f  pCiB/ml 

Ju ly -December ,  1968 J a n .  - J u n e ,  
Conc i n  1968  

Well  No. Avg Conc Max. Conc L a t e s t  Sample Avg Conc 

A n a l y t i c a l  ~ i m i t  ( a )  0 .16 

200-E A r e a  

216-A D i s p o s a l  
F a c i l i t i e s  

299-E16-2 
299-E17-1  
299-E17-2 
299-E17-3  
299-E17-5 
299-E17- 7  
299-E24- 2 
299-E24-9 
299-E25-2 
299-E25-3 
299-E25-5 
299-E25-6 
299-E25- 7 

216-B D i s p o s a l  
F a c i l i t i e s  

O u t s i d e  S p e c i f i c  
Dispos  a 1  S i t e s  

299-E19-1  
299-E24-7 
299-E26-1  
299-E27-3 
299-E28-4 
299-E32-1  
299-E34-1  

200-W A r e a  

216-S D i s p o s a l  
F a c i l i t i e s  

299-W22-20 
299-W22-25 
299-W22-26 
299-W23-2 
299-W23-3 
299-W23-4 



T A B L E  2 .  ( c o n t d )  

216-U D i s p o s a l  
F a c i l i t i e s  

299-W21-1 
299-W22-22 

216-T D i s p o s a l  
F a c i l i t i e s  

299-W6-1 
299-W10-2 
299-W10-3 
299-W10-4 
299-W11-18 
299-W12-1 
299-W15-4 
299-W11-17 

216-2  D i s p o s a l  
F a c i l i t i e s  

299-W15-2 
299-W15-7 
299-W19-4 
299-W22-4 

600 A r e a  Wells 

699-S12-29  
699-S8-19  
6 9 9 - S 6 - E l 4  
6 9 9 - S 3 - E l 2  
6 9 9 - 8 - 1 7  
6 9 9 - 1 0 - E l 2  
699-14-E6T 
6 9 9 - 1 5 - 2 6  
6 9 9 - 1 9 - 5 8  
699-20-E5T 
6 9 9 - 2 0 - 2 0  
699-24-1T 
6 9 9 - 2 4 - 3 3  
6 9 9 - 2 6 - 1 5  
6 9 9 - 2 7 - 8  
6 9 9 - 2 8 - 4 0  
6 9 9 - 2 9 - 7 8  
6 9 9 - 3 1 - 3 1  
699-31-53B 
6 9 9 - 3 1 - 6 5  
6 9 9 - 3 2 - 6 2  
6 9 9 - 3 3 - 5 6  
699-34-39A 
6 9 9 - 3 4 - 8 8  



BNWL- 1 0 4 7  

T A B L E  2 .  f c o n t d )  

6 0 0  A r e a  Wells (con td )  

6 9 9 - 3 5 - 7 0  0 . 3 1  0 . 4 4  
6 9 9 - 3 6  - 4 6 ~ ( ~ )  1.1 1.1 
6 9 9 - 3 7 - 8 2 A  - 0 . 1 8  
6 9 9 - 3 8 - 6 5  - - 
6 9 9 - 3 8 - 7 0  - 0 . 1 8  
6 9 9 - 4 0 - 1  - - 
6 9 9 - 4 1 - 2 3  0 . 6 3  0 . 6 7  
6 9 9 - 4 2 - 4 2  - - 
6 9 9 - 4 4 - 6 4  - - 
6 9 9 - 4 5 - 6 9  - - 
6 9 9 - 4 7 - 3 5  - - 
6 9 9 - 4 7 - 4 6  - - 
6 9 9 - 5 0 - 5 3  1 . 7  5 . 0  
6 9 9 - 5 0 - 8 5  - - 
6 9 9 - 5 2 - 4 7  - - 
6 9 9 - 5 3 - 5 5  - - 
6 9 9 - 5 4 - 5 7  - - 
6 9 9 - 5 5 - 5 0 A  - 0 . 3 0  
6 9 9 - 5 5 - 7 6  - 0 . 1 7  
6 9 9 - 5 5 - 8 9  - - 

( a )  A t - )  i n d i c a t e s  t h a t  t h e  c o n c e n t r a t i o ~ z  was Zess  t h a n  t h e  
a n a l y t i c a l  Z i m i t .  

( b )  S i n g l e  samp Ze d u r i n g  s i x - m o n t h  p e r i o d .  



A comparison of concen t r a t i on  contours  f o r  t h e  six-month 

p e r i o d s  snding June and December, 1968, i n d i c a t e s  t h a t  the  f o l -  

lowing changes have occurred:  a )  t h e  outermost  contour  

( ~ 0 . 1 %  CG) has  s h i f t e d  s l i g h t l y  i n  an e a s t e r l y  d i r e c t i o n  and 

has expanded t o  inc lude  t h r e e  a d d i t i o n a l  w e l l s ,  699-8-17, 699- 

20-39, and 699-47-35; and' b)  t h e  nor thwest  p o r t i o n  of t h e  10 t o  

50% contour  has s h i f t e d  i n  a  s o u t h - e a s t e r l y  d i r e c t i o n ,  t he  

p r i n c i p l e  d i r e c t i o n  of flow. 

Contamination i n  Confined Ground Water 

Samples t aken  from w e l l s  p e n e t r a t i n g  s p e c i f i c  a q u i f e r s  i n  

p a s t  y e a r s  have i n d i c a t e d  t h a t  some r a d i o a c t i v e  wastes  may be 

e n t e r i n g  the  conf ined a q u i f e r s  beneath  t h e  p r o j e c t .  The e x t e n t  

t o  which such wastes  appear i n  conf ined  o r  semi-conf ined a q u i f e r s  

i s  more d i f f i c u l t  t o  e v a l u a t e  because of  t he  l i m i t e d  number of  

p o i n t s  a t  which t h e s e  a q u i f e r s  can be sampled wi th  t h e  p r e s e n t  

w e l l  system, 

Water samples from s p e c i f i c  a q u i f e r s  a r e  ob t a ined  from 

e i t h e r  v e r t i c a l l y - s e p a r a t e d  tubes  (piezometers)  con ta ined  w i t h i n  

a  s i n g l e  w e l l  o r  from piezometer  tubes  d r i l l e d  as  s e p a r a t e  

we l l s .  Admittedly,  t h e r e  i s  no c e r t a i n t y  t h a t  t he  v e r t i c a l  

s e p a r a t i o n  of p iezometer  tubes  i s  i n f a l l i b l e  s i n c e  t he  p o s s i -  

b i l i t y  of  i n t e r - a q u i f e r  t r a n s f e r  w i t h i n  a  w e l l  may e x i s t .  

T o t a l  b e t a  concen t r a t i ons  i n  samples taken a t  va r ious  

depths ( i n  some i n s t a n c e s  from conf ined  a q u i f e r s )  below the  

wate r  t a b l e  were a l l  a t  o r  below t h e  d e t e c t i o n  l i m i t  (<2% C G  f o r  

l o 6 ~ u )  f o r  t he  l a s t  s i x  months of 1968. The maximum six-month 

average t r i t i u m  concen t r a t i on  i n  w e l l  wa te r  from a  conf ined 
3 zone was 1200 pCi/ml (40% of t h e  C G  f o r  H) i n  Well 699-42-42-P 

i n  a  zone 98 f t  below t h e  wa te r  t a b l e .  The w e l l  most remote 

from the  d i s p o s a l  s i t e s  showing 3~ concen t r a t i ons  above t h e  

d e t e c t i o n  l i m i t  was 699-42-12, and i t  was 1 . 5  mi les  from the  

r i v e r .  



Ground Water  Q u a l i t y  

The d i s p o s a l  o f  l i q u i d  w a s t e s  t o  t h e  ground h a s  c a u s e d  

measurable  changes i n  ground w a t e r  q u a l i t y  n e a r  d i s p o s a l  

s i t e s .  T a b l e  3 shows n i t r a t e  (NO;) i o n  c o n c e n t r a t i o n s  i n  t h e  

ground w a t e r  down-gradient  f rom t h e  d i s p o s a l  s i t e s  . 

T A B L E  3 .  Ground Wate r  Q u a l i t y  - Ju ly -December ,  1 9 6 8  

D i  s  t ance from 
P r o c e s s i n g  

Well No. F a c i l i t y ,  m i l e s  

Columbia River  

Rich land  - Average f o r  same p e r i o d  

Average C o n c e n t r a t i o n  i n  Ground Water P r i o r  
t o  S i g n i f i c a n t  P l a n t  D i sposa l .  (6) 

NO 3- 

ppm 



1 0 0  A R E A  AND A S S O C I A T E D  6 0 0  A R E A  W E L L S  

The p r e s e n c e  of r a d i o a c t i v i t y  i n  t h e  ground w a t e r  b e n e a t h  

t h e  100 Areas  i s  due t o  d i s p o s a l  o f  w a s t e s  t o  t r e n c h e s  and t o  

l e a k s  i n  r e a c t o r  e f f l u e n t  s y s  tems . Wel l -wa te r  samples  were 

c o l l e c t e d  from w i t h i n  and n e a r  t h e  100 Areas and were a n a l y z e d  

f o r  t o t a l  b e t a .  Because p r e l i m i n a r y  d a t a  have shown t h a t  ' l ~ r  

was t h e  o n l y  gamma-emit t ing r a d i o n u c l i d e  p r e s e n t  i n  q u a n t i t i e s  

d e t e c t a b l e  by r o u t i n e  methods , t h e  c o n c e n t r a t i o n s  shown i n  

T a b l e  4  a r e  r e p o r t e d  a s  ' l ~ r .  

TABLE 4 .  5 1 ~ r  C o n c e n t r a t i o n s  i n  U n c o n f i n e d  Ground Water  
( 1 0 0  Area  and A s s o c i a t e d  6 0 0  Area W e l l s )  

U n i t s  of  pCi/ml 

July-December,  1968 

Conc. i n  J a n .  - J u n e ,  1968 
Well  No. Avg. Conc. Max. Conc. L a t e s t  Sample Avg. Conc. 

A n a l y t i c a l  
L i m i t  ( a )  1 . 6  

199B-4-4 56. 100.  1 7 .  220. 
199B-5-1 68.  130.  79. 170 .  
199D-2-5 - - - - 
199D-5-12 2.4 3 . 5  - 3 . 6  (b 1 
199K-11 - - - - 
199N-3 0 23. 110 .  6 . 3  34.  
199N-8 U 8 .6  1 2 .  9 . 3  6 8 ,  (b)  

( a )  A ( - )  i n d i c a t e s  t h a t  t h e  c o n c e n t r a t i o n  was l e s s  t h a n  t h e  
a n a l y t i c a l  l i m i t .  

(b) R e s u l t s  o f  s i n g l e  sample  a n a l y s e s  d u r i n g  t h e  s i x - m o n t h  
p e r i o d .  



The e s t i m a t e d  e x t e n t  o f  d e t e c t a b l e  r a d i o a c t i v i t y  i n  t h e  

ground w a t e r  b e n e a t h  t h e  100 Areas i s  shown a s  a  s h o r t - d a s h e d  

line i n  F i g u r e  1. Three  con tamina ted  zones can  be  d i s t i n g u i s h e d :  

100-B, 100-K-100-N, and 100-D, w i t h  t h e  r a d i o a c t i v i t y  l e v e l  

d e c r e a s i n g  i n  t h a t  o r d e r  ( i . e .  100-D i s  t h e  l o w e s t  o f  t h e  t h r e e  

a r e a s  s i n c e  t h e  D Area  r e a c t o r  i s  no  l o n g e r  i n  o p e r a t i o n ) .  

300  A R E A  W E L L S  

The p r e s e n c e  o f  r a d i o a c t i v e  and n o n r a d i o a c t i v e  c o n t a m i n a n t s  

i n  t h e  ground w a t e r  b e n e a t h  t h e  300 Area  a r i s e s  from t h e  

d i s p o s a l  o f  w a s t e s  t o  two p r o c e s s  ponds l o c a t e d  n o r t h  and e a s t  

of t h e  300 Area .  R e s u l t s  o f  samples  c o l l e c t e d  from 300 Area  

ground w a t e r  show t h a t  t h e  r a d i o a c t i v i t y  i s  p r i m a r i l y  due t o  

uranium, a l t h o u g h  5 1 ~ r  ( f o r  which t h e  r i v e r  i s  t h e  s o u r c e )  h a s  

a l s o  been  i d e n t i f i e d .  

I f  t h e  P u b l i c  H e a l t h  S e r v i c e  d r i n k i n g  w a t e r  l i m i t s ( 4 )  a r e  

used  a s  a  b a s e  f o r  comparison w i t h  t h e  c o n c e n t r a t i o n s  o f  non-  

r a d i o a c t i v e  c o n t a m i n a n t s ,  much o f  t h e  ground w a t e r  b e n e a t h  t h e  

300 Area i s  above t h e  recommended l i m i t s , *  e s p e c i a l l y  f o r  

n i t r a t e  i o n  (Tab le  5 ) .  Sampling o f  t h e  r i v e r  a d j a c e n t  t o  t h e  

d i s p o s a l  s i t e s  h a s  shown measurab le  i n c r e a s e s  i n  n i t r a t e ,  

f l u o r i d e ,  and chromate i o n  c o n c e n t r a t i o n s  o n l y  a t  s eepage  

l o c a t i o n s  a long  t h e  r i v e r b a n k .  

+ 6  * The recommended l i m i t s  a r e :  NO; 4 5  p p m ;  C r  , 5 0  ppb; and 
F-, 1 . 4 - 2 . 4  p p m  ( d e p e n d i n g  on t h e  a m b i e n t  a i r  t e m p e r a t u r e ) .  



TABLE 5 .  A n a l y t i c a l  Data - 300  Area W e l l s  
Ju ly -December ,  1 9 6 8  Averages  

Alpha ,  B e t a ,  NO; c rC6 ,  
We l l  No. 

F - ,  
- p C i / m l  pCi /ml  ppm ppb ppm 

A n a l y t i c a l  
~ i m i t  (a)  0 . 0 1  0 . 1 6  

3 9 9 - 1 - 1  0 .38  0 .30  1 0 3  <1 1 . 8  

399 -1 -2  0 .26  0 . 2 3  63  N A NA 

3 9 9 - 8 - 3  0 . 1 2 ( ~ )  - 1 8  N A N A 

NA - Not a n a l y z e d .  

a .  A (-)  i n d i c a t e s  t h a t  t h e  c o n c e n t r a t i o n  was l e s s  t h a n  t h e  
a n a l y t i c a l  l i m i t .  

b .  R e s u l t s  of s i n g l e  a n a l y s e s  d u r i n g  t h e  s i x - m o n t h  p e r i o d .  
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